Regulation of transcription of the human MRP7 gene. Characteristics of the basal promoter and identification of tumor-derived transcripts encoding additional 5' end heterogeneity.
Studies focusing on the transcriptional regulation of MRP7 (multidrug resistance associated protein 7) gene expression in human tumor cells are described. As shown by real-time RT-PCR, expression of the MRP7 gene compared to the expression of the MRP1, 2 and 3 genes was less variable among the different cell types. MRP1, 2, 3 and 7 gene expression was highest in HepG2 cells compared to expression in CWR22Rv1 and TSU-PR1 cells. MRP7 gene expression was less than expression of the MRP1 and 2 genes in HepG2 cells but similar to MRP3 gene expression in this cell type and similar to or greater than expression of the MRP1, 2 and 3 genes in CWR22Rv1 and TSU-PR1 cells. Functional deletion analysis, in situ mutagenesis and electromobility shift assays (EMSA) showed that basal MRP7 promoter activity relied upon a proximal segment of the 5' flanking region 169 to 257 nt in length bearing an E2F site acting cooperatively with two closely positioned Sp1 sites. Two additional Sp1 sites further downstream were of secondary importance. The sequence of the E2F site was noncanonical and its interaction with E2F protein was confirmed by a competitive EMSA using a consensus E2F oligonucleotide probe and by demonstrating a supershift with the antibody against the E2F4 and E2F5 pocket protein, p107. 5' RACE carried out with CWR22Rv1 and HepG2 cells detected a single transcription start site (tsp) distal to the basal promoter and identified two new MRP7 transcripts with very short 5' UTR sequences compared to transcripts found by others in nontumorous human tissue. This 5' end heterogeneity infers a more complex intron-exon composition than hitherto shown.